Epidemiology is the study of disease occurrence in human populations. Its methodology could be used in health services research and medical audit. In fact, most ophthalmologists today should be using some form of epidemiological technique to evaluate their own practice and the service they are providing for their patients.
METHODS OF EPIDEMIOLOGICAL INVESTIGATION
When we cannot use an experimental approach we must rely on observational data, either existing or specially collected. Observational studies are some-\ times categorised as descriptive or analytic (aetio An analytic study tries to explain the observed patterns of the occurrence of a disease by identifying causal or aetiological factors. The two most com monly used analytic designs are the case-control study and the cohort study, which both seek to discover whether a disease outcome is associated with an earlier exposure. Until recently epidemiolo gists would talk of these designs as being opposite approaches, because a cohort study starts with exposed and unexposed people and follows them forward in time to observe disease outcome while a case-control study starts with diseased and disease free groups and works back in time to trace exposure. This is not a helpful distinction and has been called the 'trohoc fallacy'. In actuality both designs seek to study a population through time and to ask the same questions as to causality. They differ in the way that they sample subjects, the case-control design being more efficient when the disease is rare.
Understanding the similarities between these two designs has led to the development of hybrid designs such as when cases and controls are selected from within the subjects recruited for a cohort study. The objective of this design is increased efficiency. In other Melton studies we have looked at the prevalence of diabetic retinopathy in people with insulin-dependent and non-insulin-dependent dia betes.s,6 Working closely with the general practi tioners we identified everyone with diabetes in their practice and hence were able to study the ophthalmic consequences of diabetes in a representative English community.
HOSPITAL-BASED DESCRIPTIVE STUDIES

OTHER OBSERVATIONAL RESEARCH DESIGNS
The greatest disadvantage of cross-sectional stpdies is that they may rely on memory to establish both the timing of events and earlier values of suspected risk factors. The ideal study design would follow disease free subjects by continuous surveillance to observe just when disease occurs. This is rarely possible unless the disease is such that it leads people to seek medical help as soon as it develops -a situation that does not apply to most eye diseases, which tend to develop slowly. Conversely audit can gain from epidemiology.
Medical staff within the National Health Service are expected to be involved in medical audit. It is therefore imperative to make use of epidemiological research in setting standards and to understand that simple epidemiological techniques can be applied to medical audit studies.
